This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



J 



Europaisches Patentamt 
@ fljH European Patent Office © Publication number: 0 019 600 

Office europeen des brevets A3 



© EUROPEAN PATENT APPLICATION 

©Application number: 80850052.4 © Int. CI. 3 : C 03 C 13/00 

© Date of filing: 15.04.80 



© Priority: 09.05.79 SE 7904044 

© Date of publication of application: 
26.11.80 Bulletin 80/24 

© Date of deferred publication of search report: 20.05.81 

© Designated Contracting States: 
BE DE FR GB IT NL 



© Applicant: OYPARTEKAB 

SF21600Pargas(FI) 

© Inventor: Carbol. Vlastimtl 
Alpgatan 20 
S-352 41 Vaxjo(SE) 

© Representative: Wiklund, Erik et at 
AWAPATENT AB Box 51 17 
S-200 71 Malmo(SE) 



© Fiber glass composition. 

@ A fibre glass composition which is characterised in that it 
consists of 



< 

o 
o 

(O 
0) 

o 
o 





% by weight 


SiO, 


55 - 65 


Al 2 0, 


1 - 2 


CaO 


6 - 95 


MgO 


1 - 4.5 


Na.O 


13 • 17 


K 2 0 


0 - 2 


B 2 0, 


1 - 7 


BaO 


0 - 3 


LUO 


0 - 1 


Fe 2 0, 


traces 


ZnO 


0.5 - 6 



0. 



("mvlon Pfiotma Comosnv Ltd. 



001 9600 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application nomoer 

EP 80 35 0052 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



i 



C»tat»on ol document with indication, wnere appropriate, of relevant 
passages 



gb - a - 811 243 (owens-corning 
fibeIrglas! 

• Page 1, lines 11-14; claim 1 * 



FR - A - 2 202 048 ( J0HNS-MANVIL- 
LTj ' 

* Page 4, lines 2-13 * 



CHEMICAL ABSTRACTS, vol. 89, no. 
4, 24th July 1978, page 322, 
column 2, no. 29556 j- 
Columbus, Ohio, U.S.A. 

& JP - A - 78 02515 (ASAHI GLASS, 
11-01-1978) 



FR - A - 2 210 581 (OWENS-CORNING 
FIBERGLASI 

DE - A - 2 847 283 ( JOHNS-MANVIL- 
LEl ' ~ 



Relevant 
to claim 



1,2 



The present search report has Oeen drawn up lor all claims 



CLASSIFICATION OF THE 
APPLICATION lint Cl M 



C 03 C 13/00 



TECHNICAL FIELDS 
SEARCHED (Int. CM) 



C 03 C 13/00 



CATEGORY OF 
CITED DOCUMENTS 



X: particularly relevant 
A: technological Background 
O: non-written disclosure 
P. intermediate document 
T: theory or principle underlying 

the invention 
E: conflicting application 
D: document cited m the 

application 
L: citation tor other reasons 



&: memoer oltne same patent 
family, 

corresponding document 



Place ol search 

The Hague 



[Date of completion ot the search 
19-02-1981 



Examiner 



GAJ 



EPO Form 1503.1 08.78 



0 Puolication number: 0 019 600 

A2 

0 EUROPEAN PATENT APPLICATION 

© Application number: 80850052.4 © Int. CI. 3 : C 03 C 13/00 

© Date of filing: 15.04.80 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Priority: 09.05.79 SE 7904044 



© Date of publication of application: 
26.11.80 Bulletin 80/24 

© Designated Contracting States: 
BE DE FR GB IT Nt 



© Applicant: OYPARTEKAB 

SF-21600 Pargas(FI) 

@ Inventor: Carbol. Vlastimil 
Alpgatan 20 
S-352 41 Vaxjo(SE) 

© Representative: Wiklund. Erik et al. 
A W AP ATENT AB Box 5117 
S-200 71 Malmo(SE) 



© Fiber glass composition. 



< 

O 
O 

ID 

0) 
f- 
O 

o 

CL 
UJ 



consists of 


% by weight 


SiOi 


55-65 


Al,0, 


1 -2 


CaO 


6-9.5 


MgO 


1 -4.5 


Na»0 


13 - 17 


K,0 


0-2 


B,Oi 


1 -7 


BaO 


0 -3 


UaO 


0 - 1 


Fe a O, 


traces 


ZnO 


0.5-6 



Cfoydon Printing Comoany Ltd 



1 



0019600 



10 



FIBRE GLASS COMPOSITION 

This invention relates to a glass composition for 
the production of fibres for glass wool insulations. 
The glass composition according to the invention is 
especially suited for the so-called Johns-Manville 
fibre forming process which utilizes a process equip- 
ment incapable of withstanding excessive temperatures. 

in the conventional production of such fibres, molten 
glass is extruded by centrifugal for.ce through the aper- 
tures of a rotary spinner. In order to obtain satisfac- 
tory fibres, the glass should fulfil certain requirements. 
Thus, the melting temperature and the fibre forming tem- 
perture of the glass must be low, thereby to impart 
maximum life to the spinner. The melting temperature 
is indicated as the so-called log 2 temperature, i.e. 
15 the temperature at which the 10 log of the viscosity of 
the glass, measured in poise (or deciPascalsecond, dPas) 
is 2, while the fibre forming temperature is correspond- 
ingly given as the log 3 temperature. If the log 2 and 
log 3 temperatures can be lowered, this will increase 
the life of the spinner, and the production stops ne- 
cessitated by the exchange of the spinners will be less 
frequent. Already a lowering of the log 2 and log 3 

w * 4 , ro nr ten C constitutes a con- 
temperatures by five or ten 

siderable improvement. However, a lowering of only the 
log 2 temperature and the log 3 temperature of the 
glass is not feasible since the other properties of ■ 
the glass must also be taken into consideration. 

Among the remaining important properties of the 
class that must be taken into consideration, is the 
30 liquidus temperature, V which is the temperature 
above which no crystallization occurs in the glass. 
To avoid crystallization of the glass in the spinner, 
the liquidus temperature must lie at least 50 C below 
the log 3 temperature. 
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Another important property of the glass is its che- 
mical resistance which is measured in accordance with 
standardized testing methods as the so-called hydrolytical 
resistance (P value or DGG value) . 

If it is desired to lower the melting temperature 
and the fibre forming temperature of the glass, the 
obvious thing is to increase the content of CaO, Na 2 0, 
K 2 0 or B 2°3* However, an increase of the CaO content 
will result in an increase of the liguidus temperature 
of the glass, with the ensuing risk of crystallization 
in the spinner. An increased content of Na 2 0, K 2 0 or 
B 2 0 3 reduces the chemical resistance of the glass.. It 
will thus be obvious that there is little possibility 
of changing the composition in conventional manner to 
obtain improved properties in one respect, without simul- 
taneously deteriorating the properties in some other 
respect • 

The present invention, however, the characteristic 
features of which are stated in the appended claims, 
quite surprisingly yields a glass composition having 
essentially improved properties as compared with stan- 
dard glass, and this is achieved by incorporating ZnO 
and preferably also Li 2 0 in the glass composition. 

The invention is based on the fact that there exists 
between certain atomic types in the. glass, such as Zn-Ca 
and Li-Na-K, a certain anomaly which is of decisive im- 
portance to the physical properties of the glass and 
which depends upon the ion radii of the atoms. To satis- 
fy this anomaly, the difference between the ion radii 
must be greater than 0.3 A. In order to improve the 
physical and chemical properties of the glass, this ano- 
maly in the glass structure must be well satisfied, and 
this means that certain atoms should be included in the 
glass in a specific interrelationship. 

In the light of these circumstances, the present 
invention proposes incorporating ZnO in the glass, there- 
by to change the physical and, in particular, the chemica 
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properties of the glass. Furthermore, it is especially 
preferred to incorporate also from 0 to 1, preferably 
from 0.1 to 0.4% by weight of Li 2 0 in the glass, where- 
by the anomaly is further improved, the viscosity is 
greatly reduced, and the chemical resistance of the 

glass is increased. 

The fibre glass according to the present invention 
is characterised by a composition which, based on % by 
weight, lies within the following general limits: 

% by weight 



Si0 2 


55 - 65 


A1 2 0 3 


1-2 


CaO 


6 -.9.5 


MgO 


1 - 4.5 


Na 2 0 


13 - 17 


K 2 0 


0 - 2 


B 2°3 


1-7 


BaO 


0-3 


Li 2 0 


0-1 


Fe 2°3 


traces 


ZnO 


0.5 - 6 



It is especially preferred that the glass composition 
according to the present invention lie within the following 
!5 limits: 



30 



35 





% by weight 


Si0 2 


58-62 


A1 2 0 3 


1-2, 


CaO 


8 - 9.5 


MgO 


2.3 - 3.5 


Na 2 0 
K 2 0 


15 - 17 
0-1 


B 2°3 


5-7 


BaO 




Li 2 0 


0.1 - 0.4 


Fe 2°3 


traces 


ZnO 


1.5 - 3.5 
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By adding from 0.5 to 6, preferably from 1.5 to 3.5% 
by weight of ZriO, an excellent chemical resistance of 
the glass according to the invention is obtained. The che- 
mical resistance was even found to be much better than 
5 when the same amount of, for example, titanium dioxide 
is added to the glass. 

Generally, a high proportion of alkali in alkali 
borosilicate glass greatly reduces the chemical resistance 
of the glass, but if ZnO is supplied to such glass, the 
10 surprising result is that the glass may contain larger 
amounts of alkali without detriment to the chemical 
resistance. 

The high alkali content, on its part, affects the 
viscosity of the glass according to the invention so 

15 that it will be more readily liquefiable, i.e. the log 2 
and log 3 temperatures of the glass are lowered, and 
this brings a number of practical advantages, such as 
a lower fibre forming temperature, whereby the life 
of the fibre forming equipment will be extended and 

20 power can be saved. The lower fibre forming temperature 
also gives a product of higher quality. Furthermore, 
the glass according to the invention shows a lowering 
of the liquidus temperature as compared with conventional 
glass, as a result of which the risk of crystallization 

25 of the glass in the spinner is conspicuously reduced or 
even eliminated. In addition, the glass according to 
invention has excellent chemical resistance, as will ap- 
pear from the values of hydrolytical resistance in the 
following Examples. A further advantage of the present 

30 invention is that readily available and inexpensive 
ZnO-containing starting material may be used. Thus, 
there is no need to use absolutely pure ZnO as the start- 
ing material for the ZnO content of the glass, and any 
ZnO-containing material can be used. 

35 To illustrate the present invention, the following 

non-restrictive Examples are given. 



0019600 

5 

EXAMPLES j-4 

Three ZnO-containing glasses according to the present 
invention were produced. For the purpose of comparison, 
a conventional alkali borosilicate glass was produced 
5 which is used in actual practice and which in the fol- 
lowing is referred to as "standard glass". 

The compositions of the standard glass and the glass 
according to the present invention, like the properties 
of the glasses with respect to log 2, log 3, L T , liquidus 
10 viscosity and chemical resistance (P^SIS 136 321) will 
appear from Table 1. 

TABLE 1 



Oxide Example 1 Example 2 Example 3 - Example 4 

15 (standard glass) 





sio 2 


63.0 


62.6 


59.2 


56.4 




A1 2 0 3 


2.5 


1.5 


1.5 


1.5 




CaO 


8.8 


9.1 


9.1 


9.1 


20 


MgO 


3.5 


3.5 


3.5 


3.5 




Na 2 0 


14.7 


15.9 


15.9 


15.9 




K 2 0 


1.0 


0.6 


0.6 


0.6 




B 2°3 


6.5 


6^9 


6.9 


6.9 




BaO 










25 


Li 2 0 




0.2 


0.2 






Pe 2 0 3 


0.2 


0.1 


0.1 


0.1 




ZnO 




0.5 


3.0 


6.0 




log n 2 (°C) 


1270 


1200 


1187 


1162 


30 


log n 3 (°C) 


1060 


997 


992 


973 




L T (°C) 


960 


948 


920 


1064 




Liquidus 












vise. 


3.699 


3.353 


3.528 


2.44 




p v SIS 










35 


136232 


1.0 


1.5 


0.9 


0.7 
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CLAIMS 



1. Fibre glass composition, characterised 
in that it consists of 



Si0 2 

5 A1 2 0 3 

CaO 
MgO 
Na 2 0 
K 2 0 

10 B 2 0 3 

BaO 
Li 2 0 



% by weight 



55 




65 


1 




2 


6 




9.5 


1 




4.5 


13 




17 


0 




2 


1 




7 


0 




3 


0 




1 



Fe 2°3 traces 



ZnO 



15 



0.5 - 6 



2. A fibre glass composition as claimed in' claim 1, 
characterised in that it consists of 

% by weight 



20 



25 



Si0 2 


58 - 62 


A1 2 0 3 


1-2 


CaO 


8 - 9.5 


MgO 


2.5 - 3.5 


Na 2 0 


15 - 17 


K 2 0 


0-1 


B 2°3 


5-7 


BaO 




Li 2 0 


0.1 - 0-4 


Fe 2 0 3 


traces 


ZnO 


1.5 - 3.5 



